1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


1. 


An ARC comprising: 

a material substantially composed of M^SiyN^, wherein: 



M is at least one transition metal; 


y is greater than x; and 


z is in a range from about 0 to about 5y. 


2. An ARC as defined in Claim 1, wherein M includes at least two transition 
metals of the configuration MlrM2,.p wherein r is in a range from 0 to 1. 

3. An ARC as defined in Claim 2, wherein Ml is tungsten and r is 1 . 

4. An ARC as defined in Claim 2, wherein Ml is tungsten, M2 is titanium, and 
r is about 0.5. /\ 


5. An ARC as defined in Claim 1 , wherein M is tungsten, x is 1, and Si is in a 
range from about 1.5 to about 5. 

6, An ARC as defined in Claim 1 , wherein said ARC has a thickness range from 
about 25 Angstroms to about 1,000 Angstroms. 



7. 


An ARC as defined in Claim 1 , wlierein said ARC has a thickness range from 


about 


50 Angstroms to about 400 Angstroms. 


about 
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9. An ARC as defined in Claim 1 , wherein y equals about 2x. 

\ 

1 0. An ARC as defined in Claim 1 , wherein y equals about 2.55x. 



11. An ARC as defined in Claim 1, wherein y equals about 2.7x. 



12. An ARC as defined in Claim 1, wherein M includes a combination of 
M1^2,.„ wherein r is in the range from 0 to 1, and wherein Ml and M2 are selected from 

the group consisting of Sc, Ti, Zr, jN(b, Ta, Mo, W, Co, and Ni and wherein Ml is not M2. 

V 

v 

13. An ARC as defined in Clmm 1 , wherein z is in a range from about 1 y to about 

\ 

14. An ARC as defined in Claim 1 , further composed of hemispherical grained 
polysilicon. 

15. An ARC as defined in Claim 1 , wherein the material substantially composed 
of M^SiyN^ is a metal silicon nitride ternary compound. 

16. A semiconductor structure comprising: 
a semiconductor substrate; 

an ARC over tnb^semiconductor substrate, said ARC being composed of a 
metal silicon nitride ternary compound, wherein the metal is at least one metal 
selected from the group consik^g of Sc, Ti, Zr, Nb, Ta, Mo, W, Co, Al, and Ni. 
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1 Ti. The semiconductor structure as defined in Claim 1 6, wherein the metal silicon 
nitride ternary compound is selected from the group consisting of titanium tungsten nitride, 
tungsten aluminumsnitride, and titanium aluminum nitride 

18. The semicoi^uctor structure as defined in Claim 16, wherein said ARC has 
a thickness range from about 25 Angstroms to about 1,000 Angstroms. 


19. The semiconductor snaicture as defined in Claim 16, wherein the metal is 

\ 

selected from the group consisting of Ti^\\(,,p W^Alj^^ or Ti^lj.^. 


20. The semiconductor structure as denned in Claim 16, wherein: 
said ARC has a film thickness and a gmn size; and 
the grain size of the ARC is less than the mm thickness or is amorphous. 


2 1 . The semiconductor stnkture as defined in Claim 1 6, wherein the metal silicon 
nitride ternary compound is M^SiyN^, Iwife^metal, x is greater than zero, y is greater than 
2x, and z is in a range from about ly to about 5y. 


22. The semiconductor structure as defined in Claim 21 , wherein z is in a range 
from about ly to about 2y. 

^> 23, The seimconductor structure as defined in Claim 21, wherein said ARC is 
Mher composed of hemBphericai grained polysilicon. 


24. The semiconductorstructure as defined in Claim 1 6, wherein the ARC reflects 
incident light energy in a reflectivity that is in a range from 0 percent to about 30 percent. 


- Page 23 - 


Docket No.ll67S.l30.i 


m 

m 

m 


W 

;z: 

< ^ 


o 


t« < p > 
ii 

O »o -J 

~ <; 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


> 



25v The semiconductor structure as defined in Claim 16, wherein: 

the ARC is upon a formation that is selected from the group consisting of an 
isolatidn trench, a contact corridor, a via, a stacked storage node well, and a wirin^< 
trench. 

26. A semiconductor structure comprising: 
a semiconductor substrate; 

an ARC upon said semiconductor substrate, said ARC being composed of a 
metal silicon nitride^emary compound M^SiyN^, wherein: 
X is greater than zero; 
y is greater than x; 

z is greateiVian zero and less than about 5y; 

M is at least t^o transition metals composed of MlrM2].r; 

r is in a range from 0 to 1 ; 

Ml and M2 are selected from the group consisting of Sc, Ti, Zr, Nb, 
Ta, Mo, W, Co, and Ni; arid 
Ml is notM2. 


27. The semiconductor structure as dfefmed in Claim 26, wherein said ARC has 
a thickness range from about 25 Angstroms to ab6^1,000 Angstroms. 

28. The semiconductor structure as defined in Claim 26, wherein said ARC is also 
composed of hemispherical grained polysiiicon. 
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29. A semiconductor structure comprising: 
an Mectrically insulative layer upon a semiconductor substrate; 
a patterned electrically conductive metal line upon electrically insulative 

layer; \ 

an ARcVipon said electrically conductive metal line, said ARC being 
composed of a metal silicon nitride ternary compound M^^SiyN^, wherein: 
X is greater than zero, 

M is atMeast one transition metal selected from the group consisting 
of Sc, Ti, Zr, Nl\ Ta, Mo, W, Co, Al, and Ni; 
y is greater than x; and 

z is greater than about 0 and less than about 5y. 

30. The semiconductor structure as defined in Claim 29, wherein said ARC has 
a thickness range from about 25 Angstroms to about 1,000 Angstroms. 

3 1 . The semiconductor structure \& defined in Claim 29, wherein said ARC is also 
composed of hemispherical grained polysilic(&n. 

32. A semiconductor structure comprising: 
a semiconductor substrate; \ 

an ARC over the semiconductor suBstrate, said ARC being composed of a 
metal silicide binary compound, wherein the metal is at least one metal selected 
from the group consisting of Sc, Ti, Zr, Nb, Ta, Mo, W, Co, Al, and Ni. 
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33. The semiconductor structure as defined in Claim 32, wherein: 
the metal silicide binary compound is MlfM2,.rSis; 
Ml and M2 are both said at least one metal and are selected from said group; 
Ml is notM2; 

r is in a range from 0 to 1; and 
s is greater than zero. 


34. The semiconductor structure as defined in Claim 33, wherein Ml and M2 are 
selected from the group consisting of Sc, Ti, Zr, Nb, Ta, Mo, W, Co, and Ni. 


35. The semiconductor structure as defined in Claim 33, wherein Ml and M2 are 
selected from the group consisting of Sc, Ti, Nb, Ta, W, Co, and Ni. 


36. i>he semiconductor structure as defined in Claim 32, wherein: 
the m^tal silicide binary compound is M^Siy', 
M is tung^n, x is 1, and Si is in a range from about 1 .5 to about 5. 


37. The semiconductor stia^ture as defined in Claim 32, wherein said ARC is 
further composed of hemispherical grainecSpolysilicon. 

38. The semiconductor structure as defined mClaim 32, wherein: 
said ARC has a film thickness and a grain siz^jsand 

the grain size of the ARC is less than the film thickn^s or is amorphous. 

39. The semiconductor structure as defined in Claim 32, wherein theARC reflects 
incident light energy in a reflectivity that is in a range from 0 percent to about 30 percent. 
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40. The^s^iconductor structure as defined in Claim 32, wherein: 

the ARC is^mon a formation that is selected from the group consisting of an 
isolation trench, a contabtxorridor, a via, a stacked storage node well, and a wiring 
trench. \ 
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